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ENGELMANN SPRUCE CONE LOSSES
CAUSED BY INSECTS IN NORTHERN UTAH
IN A YEAR OF LOW CONE PRODUCTION
D. E. Cameron' and M.

J.

Jenkins'

—

Abstract The impacts and timing of insect infestation were determined in developing Engelmann spruce cones
throughout the summer of a year of low cone production in northern Utah. The major insects found were the western
spruce budworm, Choristoneura occidentalis Freeman (Lepidoptera: Tortricidae); fir coneworm, Dioryctria abietivorella Grote (Lepidoptera: Pyralidae); and the spruce seed moth, Laseyresia youngana Kearfott (Lepidoptera:
Olethreutidae). Insects reduced the survival of cones to 11.48 cones out of 100. The high percentage of seeds and cones
lost to insect predation supported previous studies of a similar nature.

Engelmann spruce (Picea engehiiannii
Parry ex Engelm.) is a widely distributed species of the western United States and Canada.
It is a major component of Rocky Mountain
high-elevation forests (Fowells 1965). Engelmann spruce seed and cones are subject to
various insect predators, but much of the previous research on the seed and cone insects of

mately 15 km south of the Utah-Idaho border
in Rich and Cache counties. The elevation
ranged from 2,500 m to 2,700 m. The general
moisture regime is semiarid, with most precipitation occurring as snow.
The predominant tree species are Engelmann spruce and subalpine fir {Abies lasiocarpa var. lasiocarpa [Hook.] Nutt.), which

spruce has been done on other spruce species
such as white spruce {Picea glauca (Moench)
Voss) in Canada. Additional research information is needed on the impacts of seed and cone
insects on Engelmann spruce in Intermountain subalpine spruce/fir forests.
Insects are often major biotic agents, reducing seed survival in developing cones of
conifers and, at times, destroying an entire
seed crop. The amount of damage an insect
species causes to a seed crop depends on the

are

relative

abundance of the

insect population,

the timing of the damage with respect to cone
phenology, and the size of the cone crop. It
has been suggested that cone crop periodicity
is an adaptive mechanism reducing the impact
of cone predators (Mattson 1971, Miller et al.
1984). This study examined the impact and
timing of several seed and cone insects observed on Engelmann spruce in northern
Utah during a year of low cone production.

Materials and Methods
This study was conducted on the Utah State
University Experimental Forest located on
the Wasatch -Cache National Forest, approxiDepartment of Fore.st Resources, Utah

.State

late successional, climax species, and
lodgepole pine {Pinus contorta var. latifolia
Dougl. ex Loud.) and quaking aspen {Populus

tretnuloides Michx.),
sional stands.

gled

among

which form early succes-

Open meadows

are intermin-

the forested areas. Detailed eco-

logical descriptions of the area are

presented

inSchimpfetal. (1980).

Sample

trees

were selected and tagged

for

periodic cone collections conducted through-

out the growing season. Ten Engelmann
spruce trees were chosen throughout the
USU Experimental Forest on the basis of potential cone crop, climbing safety, and ease of
access.

Ten cones per

tree

were collected every

four weeks, beginning in late June and continuing until late September in 1986. In 1985

made in late SeptemEach tree was climbed and branches
were clipped until a sufficient sample size of
cones was obtained. Two cones were randomly collected from each of five branches
uniforml)' distributed in the upper third of the
only one collection was
ber.

crown. Brandies with cones, as well as any
loose cones, were bagged, marked, and refrigerated until the cones were analvzed. The last
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Table 2. Percentage of Engelmann spruce cones damaged by insects in 1986.
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I
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II

60.15
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III

34.92
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14.43

Normal cones

11.48
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